Introduction
It is well known that amelogenins play an important role in the initial mineralization of developing dental enamel and that these proteins have similar amino acid compositions with a high proline content and range in size from some 5,000 to 30,000 daltons. In 1969, Nikiforuk and Gruca demonstrated. that these amelogenins are antigenically identical to each other1). However, the exact biological function and character, as well as origin, of these proteins are not well understood.
On the other hand, in 1961, Kondo and Kuriaki demonstrated the presence of carbonic anhydrase (CA) activity in the developing enamel of a rat incisor2). Recently histochemical studies at the light microscopic level have also demonstrated the presence of CA activity in the developing enamel of the hamster molar and rat incisor3,4 Polyacrylamide gel electrophoresis: SDSgel electrophoresis was carried out in 12% gels as previously described7). Gels were stained with Coomassie Brilliant Blue R-250.
Preparation of amelogenins: Pooled immature enamel scrapings were homogenized with DW and an equal volume of electrophoretic sample buffer was then added. After SDS-gel electrophoresis, the individual bands of amelogenins ranging in size from 23,000 to 30,000 daltons were sliced with a razor blade. These sliced gels were eluted electrophoretically; the eluted solutions were dialyzed against DW, lyophilized, and used in the double immunodiffusion test.
Results SDS-slab gel electrophoretic patterns of rat whole immature enamel matrix protein, isolated individual amelogenins, and purified CA isoenzyme C are shown in Fig. 1 . The molecular weight of the CA isoenzyme C was about 30,000 daltons, as judged by its electrophoretic position. Isolated band 5 amelogenin contained a small amount of band 4 amelogenin; however, the other 4 bands of amelogenins were single. Amelogenins are a multi-component system and exhibit a molecular weight ranging from some 5,000 to 30,000 daltons (Fig. 1) . A small amount of high molecular weight proteins (enamelins) was also detected. Although the amount was small, the 30,000-dalton amelogenin was similar in molecular weight to CA from rat erythrocytes. The electrophoretically-determined molecular weights of amelogenins obtained in the present study agree, in general, with those reported in previous papers8-14 ) .
An Ouchterlony double diffusion agar plate demonstrated that all of the amelogenins (bands 1 through 5) examined in this study reacted with an antibody against CA isoenzyme C (Fig. 2) . Fig. 1 Electrophoretograms of CA (1A) and rat developing enamel matrix proteins (1B) . S: Molecular weight standards are phosphorylase B , 92,500 daltons; bovine serum albumin, 66,200; ovalbumin, 45,000; bovine carbonic anhydrase , 31,000; soybean trypsin inhibitor, 21,500; lysozyme, 14,400. CA: CA isoenzyme C isolated from rat erythrocytes.
TE: Whole immature enamel matrix proteins . 1-5: Five isolated amelogenins (23,000-30,000 daltons).
Band 5 protein contains a small amount of band 4 protein. Fig. 2 Immunodiffusion cross-reaction patterns between CA antibody (center well) and five isolated amelogenins (23,000-30,000 daltons) and CA isoenzyme C (CA) . 
